Applying mini-bore HPAEC-MS/MS for the characterization and quantification of Fc N-glycans from heterogeneously glycosylated IgGs.
High-performance anion-exchange chromatography (HPAEC) coupled to pulsed amperometric detection (PAD) is a highly sensitive method for the analysis of oligosaccharides without the need for prior derivatization. However, the method suffers from the lack of chemical information with peak assignments based on the retention times of authentic standards or known peaks of reference materials. Here we applied HPAEC coupled on-line with electrospray ion trap mass spectrometry (HPAEC-MS) using a prototype mini-bore (1mm I.D.) CarboPac PA200 column and challenged the analytical separation based method for the structural assignment of heterogeneous mixtures of N-glycans derived from immunoglobulin G from human plasma, glyco-engineered CHO cells, and Sp2/0 mouse myeloma cells. Compared to an analytical scale 3mm I.D. column, the mini-bore column demonstrated a superior performance with up to 8-fold improved limit of detection for specific N-glycans determined by PAD. Quantitative evaluation by extracted ion current chromatograms revealed detection limits in the 50-100 femtomole range using ion trap MS operated in positive ionization mode. In our hands HPAEC-MS/MS allowed the detection and quantification of even low abundant glycan species including biantennary complex-type, high mannose, hybrid and hybrid bisected structures. In comparison to the detection of N-glycans as lithiated or sodiated adducts, we obtained a 65-fold improved signal-to-noise ratio with protonated ions only. Relative quantitative evaluation by single ion current chromatograms was successfully applied and demonstrated an excellent performance with respect to selectivity in the relative quantification of heterogeneous samples of N-glycans compared to HPAEC-PAD and HILIC-UPLC of 2-AB labelled N-glycans.